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When I was 
young I was…

- Uncertain

- Sad

- Confused

- Never understood what 
I was doing

There’s got to 
be a better 

way!
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The solution 
to all problems 

Do a PhD in 
statistics
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But…

In science:

- small sample size but 
large effects, 

- replication crisis, 

- not directly useful

‘If I just go to business, 
the sample sizes will be 
huge and life will be easy’
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Where I’m 
coming from

Business seemed 
so structured, so 
organized. 

They must have 
their ducks in 
order…



Name of layout

Content + Image (L) | Light

The truth…

You can get away 
with a lot of 
bullshit in 
business

Who’s gonna call 
you on it?
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Online 
Experimentation 

is truth
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PhD in Statistics 
(Utrecht University)

Data Science 
Consultant

Experimentation Data 
Scientist & Statistician
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First thoughts

Why simple models?! 

Why is Sample Ratio 
Mismatch needed?! 

Variance reduction?!

Bayesian???!!!

But what works works. 
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Stats is about 
making  good 
decisions

The goal should be to maximize 
the chance to make the right 
decision .

Most common mistake:

- misguided set up of metrics, 

- bad analysis, 

leading to the wrong decision.
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Local vs. global metrics

Local Global

Click -Through 
Rate (CTR)

Page 
conversion

Visit conversion

Revenue per 
visit / order

Profit per Visit

Visits per visitor

Customer 
Revenue per 

Year

Most local:                 
Was change 

seen?

Most global: 
Company stock 

price
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THIS IS WHAT CTR WANTS
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Click -through 
rate

We have a limited 
supply of attention  
the customer gives us.

Use it well!
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Visit conversion

Already hard to move!

• Many changes don’t directly lead to 
sales, but are nice for the customer.

Still not always business -relevant.

• More conversion is not always good!
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‘To basket’ ‘Pay now’
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Conversion

Skip basket 
experiment 
leads to severe 
order splitting. 

1 Conversion

Average Order 
Value: €26.09

2 Conversions

Average Order 
Value: €13.05



Name of layout
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Revenue or 
profit metrics

Great for 
balancing 
everything.

Never* 
significant.
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Why never 
significant?

Way too much noise: 

The ’ten laptops’ problem.

But also: suboptimal 
statistical models (t -test, 
Mann -Whitney U -test). 
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Recommendations

1. Collect your global metrics (ideally profit).

2. Balance local vs. global.

3. Check relationship to global metrics.

4. Use mutually exclusive metrics.

5. Combine or decompose metrics.
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Recommendation 1: 
Get profit?
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Recommendation: 
Get profit
Without collecting the data, you assume 0% 
chance of effect in uncollected metrics.

At Bol, Profit per Visit is called Real Estate 
Yield, combining:

- Conversion

- Order Value

- Margin

- Ad gains

- Returns (estimated)

- Customer service calls



Name of layout

Content + Image (L) | Light

Recommendation 2: 
Balance local vs. global
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Recommendation:
Balance local & global

Take the most relevant/global primary metric 
that you have enough data/effect size for.

Not having enough data is OK. 

Use a more local metric if you must.

Never taking a decision is worse!

But think if assumptions make sense. 

‘Could there be order splitting?’

Then, check more global metrics. 
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Recommendation 3: 
Check yourself
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Checking your local metrics

When you get home:

1. Collect historical data of all 
experiments!

2. Make a plot with your more 
sensitive local metric and the 
global metric you care more 
about.

3. Check: does local predict 
global?
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Checking your local metrics

Negative 
Conversion 

Effect

Positive 
Conversion 

Effect

No 
Detectable 

Effect
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Checking your local metrics

Good

Good Danger

Danger
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Recommendation 4: 
Mutually exclusive metrics
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Conversion Ad Gains
Profit         

Per Visit
Revenue 
Per Visit
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These metrics are overlapping!

Conversion

Ad Gains

Profit Per Visit

Revenue Per Visit
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Conversion Ad Gains
Relative 
Margin

Average 
Order Value

Try to look at mutually 
exclusive parts!

Conversion Ad Gains
Profit         

Per Visit
Revenue 
Per Visit

𝑃𝑟𝑜𝑓𝑖𝑡 = 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 ∗ 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑂𝑟𝑑𝑒𝑟 𝑉𝑎𝑙𝑢𝑒 ∗ 𝑀𝑎𝑟𝑔𝑖𝑛 + 𝐴𝑑 𝐺𝑎𝑖𝑛𝑠
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Recommendation 5: 
Combining and 
Decomposing
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Maybe we can combine the metrics?

Kharitonov, E., Drutsa, A., & Serdyukov, P. (2017)
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Maybe we can combine the metrics?

Kharitonov, E., Drutsa, A., & Serdyukov, P. (2017)
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Maybe we can combine the metrics?

Kharitonov, E., Drutsa, A., & Serdyukov, P. (2017)
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Maybe we can combine the metrics?

𝑚𝑐 = 𝑤1𝑚1 + 𝑤2𝑚2

𝑚𝑐 = 45% 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 + 55% 𝐴𝑂𝑉

Kharitonov, E., Drutsa, A., & Serdyukov, P. (2017)
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Metric decomposition
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Can we assume some of these are zero?

Conversion Ad Gains
Relative 
Margin

Average 
Order Value

Signal

Noise

Deng, A., Hagar, L., Stevens, N. T., Xifara, T., & Gandhi, A. (2024).
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Predict the goal outcome with the others

Conversion

Margin 
correction

Order revenue 
(euro)

Ad gains

Variant

Proven to be more powerful 
(probably more than CUPED!). 

Model is a bit more complex, 
but you can do it!

Note: outcome metric still 
needs to be relevant!

Deng, A., Hagar, L., Stevens, N. T., Xifara, T., & Gandhi, A. (2024).
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Looking back

Okay, maybe you don’t really 
need to do a PhD to do run a 
good experiment.

But strengthening your 
methods can really put the 
mind at ease.
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Looking back

I’m having a great time!

Most experiments still 
use bad metrics and 
mediocre analysis…

Always fun stuff to do!
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